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(54) Shock absorber for vehicle seat belt 



@ A shock absorber for a vehicle seat belt com- 
prises a flexible crushable pad (50) positioned 
between the shoulder strap (20) of a seat belt 
and the shoulder of a user (26). A clip (58) 
secures the crushable pad (50) in a predeter- 
mined position in relation to a seat back (12). 
The clip (58) permits movement of the pad (50) 
further from said seat back (12) on application 
of a predetermined force, e.g. in an accident 



Fig. 4. 
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This invention relates to a shock absorber for a 
vehicle seat belt comprising a flexible crushable pad 
backing adapted to be positioned between the shoul- 
der strap of a seat belt and the shoulder of a user. 

BE-A-849336 discloses a shock absorber of this 
type comprising a resilient backing carrying a pad of 
cellular foam which is secured to the directly to the 
shoulder strap of the seat belt so that the backing 
abuts the belt and the pad rests on the shoulder of the 
user. It is an object of the invention to provide means 
for ensuring that such a pad is correctly positioned on 
the user's shoulder when the seat belt is fastened and 
that it remains in this position during normal use. 

According to the invention, a shock absorber of 
the type described above is provided with separable 
attachment means for securing the crushable pad in 
a predetermined position in relation to a seat back, the 
attachment means being adapted to permit move- 
ment of the pad further from said seat back on appli- 
cation of a predetermined force. 

In normal use, this arrangement keeps the crush- 
able pad correctly positioned on the user's shoulder. 
In the event of an accident, there is more friction be- 
tween the pad and the user's shoulder than between 
the pad and the shoulder strap of the seat belt. This 
keeps the pad firmly in position, the attachment 
means becoming disconnected if necessary. Conse- 
quently, the pad is correctly positioned to protect the 
user's collar bone at times of maximum deceleration. 

In one form of the invention, the attachment 
means may take the form of a clip which is adapted 
to become detached when said predetermined force 
is applied. 

When the invention is applied to a child's safety 
seat having a shoulder strap projecting through a slot 
in the seat back, the clip may be arranged to engage 
in said slot. When the pad is mounted on a flexible 
backing, the clip may take the form of an extension of 
the flexible backing which has a T-shaped formation 
on its end which engages beyond the ends of the slot. 
Stiffening material may be provided in the T-shaped 
formation so as to give it sufficient rigidity to prevent 
the shoulder pad from becoming detached from the 
seat back prematurely. 

Alternatively, the clip may have a pair of arms 
which are resiliency urged apart from each other, 
each arm having a formation arranged to engage with 
a respective edge of the slot. 

In another form of the invention, the crushable 
pad is connected to the seat back by fabric adapted 
to tear when said predetermined force is applied. 

In a further form of the invention, the crushable 
pad is connected to a seat cover which is arranged to 
stretch and/or become detached from the seat back 
when said predetermined force is applied. 

Whenever the invention is applied to a child's 
safety seat with a harness having two shoulder straps, 
it is preferable to provide a separate shoulder pad for 



each shoulder strap. 

An embodiment of the invention will now be des- 
cribed, by way of example, with reference to the 
accompanying drawings, in which: 
5 Figure 1 is a transverse sectional view of a child's 

safety seat having a crushable pad in accordance 
with a first embodiment of the invention; 
Figure 2 is a plan view from below of the crush- 
able pad shown in Figure 1 ; 
10 Figure 3 is a cross-sectional view taken on the 
line 3 - 3 in Figure 2; 

Figure 4 is a cross-sectional view of a crushable 
seat pad connected to a child safety seat by a clip, 
in accordance with the second embodiment of the 

15 invention; 

Figure 5 is a elevational view, taken in the direc- 
tion of the arrow 5 in Figure 4, of the pad and clip; 
Figure 6 is a plan view of the clip in the adjacent 
end of the pad shown in Figure 5; 

20 Figure 7 is a transverse sectional view, similar to 
Figure 1, illustrating a third embodiment of the 
invention; 

Figure 8 is a transverse sectional view of the 
embodiment of the invention shown in Figure 7 in 
25 the course of being subjected to sudden deceler- 
ation; and 

Figures 9 and 10 are transverse sectional views, 
similar to Figures 7 and 8, illustrating a fourth 
embodiment of the invention. 

30 Figure 1 shows a child's seat 10 having a seat 
back 12 with slots 14, 16 and 18 providing alternative 
locations at which a shoulder strap 20 of a harness 
may project through the seat back 12. The harness 
which also incorporates a lap strap 22 and corre- 

35 sponding shoulder and lap straps (not shown) on the 
other side of the seat. In the drawing, the end of the 
shoulder strap 20 behind the seat back 12 is coupled 
to a bar 22 which is both longer and wider than the slot 
16. Alternatively, it may extend behind the seat back 

40 12 to strap adjustment means to facilitate adjustment 
of its length. 

In accordance with the invention, a crushable 
shoulder pad 24 is positioned between the shoulder 
strap 20 and the shoulder of an occupant 26 of the 

45 seat 10. As can be seen from Figures 2 and 3, the 
shoulder pad 24 comprises two layers of fabric with 
plastics foam material 26 in selected zones therebet- 
ween. At one end, the backing has a T-shaped for- 
mation 28 which, when positioned as illustrated in 

50 Figure 1 , projects beyond the ends of the slot 1 6. The 
T-shaped portion 28 is given a limited amount of rign 
dity by reinforcement material which, in the embodi- 
ment illustrated, is plastics foam similar to that in 
zones 26. 

55 On the sideof the pad 24, which abuts againstthe 
shoulder of the child 26, the backing material carries 
a pad 32 formed from resilient crushable material 
such as polyethylene foam. The pad 32 is attached to 
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the backing material by stitching 34 and has three 
raised zones 36, 38 and 40 separated by grooves 42 
and 44. The grooves 42 and 44 allow the pad to bend 
round the shoulder of the child 26. 

At the opposite end to the T-shaped formation 28, 
the shoulder pad 24 has a slot 46 through which the 
shoulder strap 20 is threaded in order to maintain it in 
lateral alignment with the shoulder pad 24. 

In the event of an accident, the pad 24 is trapped 
firmly against the shoulder of the child 26. If the child's 
shoulder moves relative to the shoulder strap 20, the 
T-shaped formation 28 is pulled through the slot 16, 
allowing the raised energy absorbing zones 36, 38 
and 40 to remain correctly positioned on the child's 
shoulder. 

Figure 4 illustrates a crushable shoulder pad 50 
which is similar to the pad 24 in that it has a T-shaped 
formation 52 at one end, similar to the T-shaped for- 
mation 28, and a slot 54 at the other end, similar to the 
slot 56. However, in place of the separate raised 
zones 36, 38 and 40, a strip 56 of crushable material 
extends most of the length of the pad 50. The pad 50 
is connected to the seat back 12 by a clip 58 formed 
of resilient plastics material. 

Referring also to Figures 5 and 6, the clip 58 is 
generally U-shaped having a lower central limb 60 
and two upper side limbs 62 and 64, the free ends of 
all three of which project through the slot 1 6 in the seat 
back and have respective outwardly directed detent 
formations 66, 68 and 70 which engage with com- 
plementary formations 72 and 74 on the rear side of 
the seat back 12. The T-shaped formation 52 on the 
shoulder pad 50 projects through a slot 76 in the cent- 
ral limb 60 of the clip adjacent to the location at which 
it is connected to the side limbs 62 and 64. 

The shoulder belt 20 extends above the central 
limb 60 of the clip 58, between the side limbs 62 and 
64 adjacent to the location at which they are connec- 
ted to the central limb 60 and below the side limbs 62 
and 64 adjacent to free three ends. When the free 
ends of the three limbs 60, 62 and 64 pass through the 
slot 16 in the seat back 12, they move into horizontal 
alignment with one another, the shoulder belt 20 fold- 
ing in the openings 78 and 80 (Figure 6) between 
them. 

Figure 7 illustrates a further embodiment of the 
invention. The shoulder strap 20 of the harness is 
attached to the seat back 1 2 in a similar manner to that 
illustrated in Figure 1. The shoulder strap 20 is pro- 
vided with a shoulder pad 82 which is similar to the 
pad 24 illustrated in Figures 2 and 3 except that, in 
place of the T-shaped portion 28, it has a flexible 
tether portion 84 which is attached to the seat back 12 
at point 86 by stitching which is arranged to tear on 
application of a predetermined force. If, during an 
accident, the occupant 26 moves forwards, as illus- 
trated in Figure 8, the tether portion 84 tears away 
from the seat back 12. 



Figures 9 and 10 illustrate a further embodiment 
which differs from the embodiment illustrated in Fig- 
ures 8 and 9 in that the seat 10 has a stretchable seat 
cover 88 to which the tether portion 84 is permanently 

5 sewn. In the event of the occupant 26 moving for- 
wards during an accident, the cover 88 stretches 
away from the seat back 12, allowing the pad 82 to 
move forwards with the shoulder of the occupant 
while remaining attached to the cover 88. If sufficient 

10 force is applied, the cover 88 may become detached 
from the seat back 12. 



Claims 

15 

1 . A shock absorber for a vehicle seat belt compris- 
ing a flexible crushable pad (24, 50, 82) adapted 
to be positioned between the shoulder strap (20) 
of a seat belt and the shoulder of a user (26), 

20 characterised by separable attachment means 
(28, 58, 86, 88) for securing the crushable pad 
(24, 50, 82) in a predetermined position in relation 
to a seat back (12), the attachment means being 
adapted to permit movement of the pad (24, 50, 
25 82) further from said seat back (1 2) on application 
of a predetermined force. 

2. A shock absorber according to claim 1 , wherein 
the attachment means comprises a clip (28, 58) 

30 which is adapted to become detached when said 
predetermined force is applied. 

3. A shock absorber according to claim 2, in combi- 
nation with a child's safety seat having a shoulder 

35 strap (20) projecting through a slot (16) in the seat 
back (12), wherein the clip (28, 58) is arranged to 
engage in said slot (16). 

4. A shock absorber according to claim 3, wherein 
40 the pad (24) is mounted on a flexible backing and 

the clip (28) comprises an extension of the flexible 
backing having a T-shaped formation on its end 
which engages beyond the ends of the slot (16). 

45 5. A shock absorber according to claim 3, wherein 
the clip (58) has a pair of arms (60; 62, 64) which 
are resiliently urged apart from each other, each 
arm (60; 62, 64) having a formation (66; 68, 70) 
arranged to engage with a respective edge of the 

so slot (16). 

6. A shock absorber according to claim 1, wherein 
the crushable pad (82) is connected to the seat 
back (12) by fabric adapted to tear when said pre- 

55 determined force is applied. 

7. A shock absorber according to claim 1, wherein 
the crushable pad (82) is connected to a seat 
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cover (88) which is arranged to stretch when said 
predetermined force is applied. 

A shock absorber according to claim 1 or 7, whe- 
rein the crushable pad (82) is connected to a seat 
cover (88) which is arranged to become detached 
from the seat back (12) when said predetermined 
force is applied. 
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